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WHAT IS THE DIFFERENCE BETWEEN IMPLANT SUCCESS AND SURVIVAL 
AND HOW WILL IT CHANGE THE FUTURE USE OF IMPLANTS AS A 
PERMANENT SOLUTION TO TOOTH LOSS? 
 
RAMNEEK KAUR BATTH 
 
ABSTRACT 
 
The nature of dental implants as a treatment plan for patients is often viewed as 
something relatively new, but the idea of dental implants has long been a part of 
history. Dating back as far as the Mayan civilization, dental implants have 
increasingly become prevalent in modern society. As time progressed, various 
modern forms of dental implants materialized, with the first of these being the 
eposteal implant. Post 1943, the eposteal dental implants were then replaced by 
the more novel transosteal implants, and then followed by the current implant 
model, the endosteal implant. Presently, in the US alone, there are upwards of 
700,000 implants being inserted annually so there is no question of the impact 
dental implants have, and will continue to have, on dentistry and quality of life for 
patients. Implants are often evaluated in terms of success versus survival, where 
“success” is denoted if a particular implant meets the success criteria it is being 
evaluated with, while “survival” simply means the implant exists in the mouth. The 
impasse that arises here is that the two terms of success and survival are so 
closely intertwined that implant success can be misrepresented, and wrongfully 
thought of as ubiquitous among all patients. This literature review takes a 
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comprehensive look at dental implants, and proceeds to evaluate associated case 
studies as well as posit how implants affect modern day dentistry. 
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INTRODUCTION 
 
The oral environment is often the first defense system for the human body. 
The emphasis on the necessity to maintain proper oral health is becoming a 
major lifestyle change for much of the population. As many systemic disorders 
are being linked to oral health, much more consideration is being placed on 
maintaining a healthy oral environment. For many decades, all efforts were 
placed on maintaining the chief residents of the oral cavity: natural teeth. 
Procedures such as scaling and root planning, crown lengthening, bone grafts, 
root canal treatment, post and core placement, hemisection, bicuspidization, and 
auto-transplantation were often suggested to the patient at the dental office prior 
to extraction. If the patient did have to resort to extraction, he or she would be 
presented with the option of receiving removal or fixed partial dentures. This 
drive to save the human permanent dentition has changed with the recent advent 
of dental implants. The idea of a dental implant is to provide support and/or 
retention for a removable prosthetic device such as a crown or denture. Modern 
day dental implants are surgically placed into the alveolar bone (Palmer, 1999). It 
was not until the 1970s that modern dental implants were introduced and have 
now become a prevalent part of the modern day dental armamentarium.  The 
initial increase in the use of modern day dental implants was driven by the ability 
of these materials to last a lifetime. This literature study consisted of a thorough 
search of the present research on dental implants. Moreover, how dental 
implants will change the face of dentistry in the future was examined.  
	   2	  
 
Background: 
Despite modern implants being a relatively recent invention, the idea of 
that a tooth could be replaced with a foreign object has long been a part of 
history. Evidence of dental implant use has been shown dating back as early as 
600 A.D. with the Mayan Civilization. Ancient skulls discovered by means of 
archaeological findings have shown objects such as stones and seashells 
serving as replacement to the function of natural teeth. Furthermore, some of 
these foreign materials were shown to display actual fusion to the alveolar bone. 
Much has changed since the Mayan attempt at creating a dental implant (Irish, 
2004). 
 In 1943, Gustav Dahl created intramucosal inserts (Figure 1), which fall 
into the category of eposteal dental implants, and are sometimes referred to as 
the origin of the subperiosteal frame (Stellingsma et al., 2004). This implant 
system was created for an edentulous patient, in an effort to prevent the 
dislodgement of the denture base. The implant system consisted of a denture 
base with “buttons” created on the intaglio surface, which would insert into holes 
created surgically in the gum tissue. The denture base is placed securely on the 
arch, allowing the “buttons” to serve with increased retention of the denture.  
Although novel and advantageous at the time, this system presented itself with 
several problematic scenarios. First, the implant system requires the given 
patient to wear this denture continuously to prevent closure of the holes that are 
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created in the gingival mucosal tissue. Not only does this present itself as a huge 
inconvenience for the patient, but also prevents maintenance of proper hygiene 
of the denture and gingival tissue. Secondly, the approximation of the 
intramucosal implant insertion has proven to be difficult for patients, and issues 
of epithelial in-growth, dehiscence of the implant, and infection were also marked 
concerns. Lastly, patients have reported pain and discomfort with the use of this 
implant system. What’s more, the survival rates for a ten-year period were 
observed to range between 60 and 75% (Stellingsma et al., 2004). Thus, this 
type of system is not widely used today in dentistry (Arbree, n.d.). 
 
  
 
 
Figure 1: Intramucosal Inserts- a schematic of the intramucosal implant, 
utilizing “buttons” on the surface of the denture. Figure taken Alton (2005).  
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 In 1947, Goldberg and Gershkoff came up with the subperiosteal implant 
(Figure 2), which was just a refined version of Dahl’s dental intramucosal inserts. 
The type of implant is inserted beneath the periosteum, but above the maxillary 
and mandibular alveolar bone. Up until this time, there were no real advances in 
dental implants (Stellingsma et al., 2004). In 1952, the basis of osseointegration 
was discovered by Per-Ingvar Branemark due to a series of fortuitous events 
relating to his experimental studies with rabbits. Osseointegration in dental 
implants is defined as the incorporation or fusion of the implant into the alveolar 
bone upon insertion (Branemark, 1983). Per-Ingvar Branemark, who is a surgeon 
by profession, is the individual credited to first come up with this idea of 
osseointegration in the realm of dental implants. Branemark’s work has been 
incredibly crucial to implant dentistry, as he is recognized to have introduced the 
first endosseous/endosteal implants and the titanium alloy that osseointegrates, 
creating a strong and very firm bond (Karthik et al., 2013). 
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Figure 2: Subperiosteal Implant- a schematic presenting the basics of the 
subperiosteal implant. Figure taken Alton (2005).   
 
 
 The concept of osseointegration is the foundation upon which dental 
implants rely and showcase their functionality and success as replacements for 
natural dentition. Osseointegration is formally defined as the direct attachment of 
osseous tissue to an inert alloplastic material without anything in between, which 
has been seen with the biochemical bonding of living bone to the surface of a 
hydroxyapatite coated dental implant (Elhayes & Eldin, 2012). In modern 
dentistry, osseointegration is the basis for dental implant success. This can be 
problematic considering that the essence of osseointegration is that it is a wound 
healing process. Thus, failure of proper healing may result in implant failure 
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(Elhayes & Eldin, 2012). Various factors may contribute to lack of proper healing. 
These factors include, but are not limited to,: wound-healing factors such as 
cytokines, chemokines, and growth factors; the biomechanics of the actual dental 
implant associated with gravitational, functional, and therapeutic loads; and 
mineral metabolism (hormones, diet, and excretion) (Sugerman & Barber, 2002). 
 
Implant Types 
There have been three major advances in types of actual dental implants. 
The first major type of dental implants was the eposteal implant, which was 
introduced by Dahl as aforementioned. This was trailed by the invention of 
transosteal implants, which were then followed by the modern day endosteal 
implants. The background of implants begins with eposteal implants, which were 
the first type of implants ever utilized in modern dentistry. Eposteal implants are 
implants that essentially obtain their primary support by resting on actual bone. 
Eposteal implants are not much favored in modern dentistry unless a case 
presented shows an advanced form of bone resorption, preventing the usage 
endosteal implants. The eposteal implant system or form is largely employed with 
the subperiosteal dental implant (Figure 2), which is sometimes also called the 
subperiosteal dental frame (Van Blarcom, 1999). A subperiosteal implant is an 
eposteal implant (thus it rests directly on the bone) and is covered by the 
periosteum, which is a connective tissue membrane that covers the bone. 
Intramucosal inserts and ramus frames, as mentioned prior, also fall under the 
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category of eposteal dental implants, but are not used commonly in dentistry as 
aforementioned. The ramus frame implant is made of metallic materials, taking 
an easel type shape. When placed into the mandible (lower jawbone), it serves to 
present a denture-supporting surface (Kerley et al., 1981). The intramucosal 
inserts and ramus frame implants, while having shown some success in short-
term studies, are widely considered archaic implant forms; beyond that, long-
term studies are largely absent regarding each implant type’s efficacy as a 
rehabilitative treatment, and thus it can be assumed that one of three things 
transpired: a) these specific type of implants really gave no evidence for long-
term success b) resources to conduct long-term success studies were lacking or 
c) more advanced materials/rehabilitative implants forms were selected as 
preference due to evidence based dentistry (Stellingsma et al., 2004). 	  
The subperiosteal dental implant is generally inserted underneath the gum 
tissues, but above the alveolar bone. It is essentially a frame comprised of 
metallic materials. It is a metal frame that is placed within the gum tissues, 
beneath the periosteum. The submerged frame has four posts that go up through 
the soft tissues that act as anchors for the placement of a complete denture. 
Figure 2 provides a schematic for this type of implant system. Subperiosteal 
dental implants account for a 90% success rate after five years, but only a 65% 
success rate after ten years (Arbree, n.d.). 
The transosteal implant, also known as transosseous, is a type of implant 
that is placed on the underside of the anterior mandible only, where it is bolted to 
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the actual jaw. The screws on the bolted implant pass through both of the cortical 
plates of the alveolar bone (jawbone), and inevitably extend into the oral cavity. 
Three, four, five, or seven screws extend into the mouth where the denture, or 
partial denture, is then securely fastened via utilization of the screws. The 
transosteal implant was first introduced by Sollier and Chercheve in 1953, and 
has two subtypes: the staple bone implant and the transmandibular implat (TMI). 
Sollier and Chercheve referred to the transosteal implant as a, “vertical 
transfixation implant,” which is a play on this particular implant system’s mode of 
going through the actual jawbone (Figure 3) (Stellingsma et al., 2004). 
The staple bone implant has a base plate that uses two or four 
transosseous pins and anywhere from two to five screws that provide stability to 
the base plate on the inferior side border. Titanium alloy is the material from 
which the implant is made, which allows adequate osseointegration. The survival 
rates associated with this implant system run from 86% to 100%, with the most 
prevalent complications being gingival hyperplasia, infection near the implant 
system/parts, and crestal bone loss (Stellingsma et al., 2004). The 
transmandibular implant system also includes a base plate, but instead makes 
use of five cortical screws four transosseous posts. It further is different from the 
staple bone implant system in that the choice metal is a gold alloy as opposed to 
titanium. The TMI implant system has proven to be more ideal for an atrophied 
mandible (Stellingsma et al., 2004). The transosteal types of implant systems are 
not commonly administered today due to low success rates, patient pain, and 
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unsightly scarring at times in the chin area. See Figure 3 to view a schematic of 
the transosteal implant. (Arbree, n.d.). 
 
 
  
 
 
 
Figure 3: The Transosteal Implant- a schematic visualizing the basis for the 
transosteal implant. Figure from Alton (2005). 
 
 
The most natural and closest equivalent to the natural tooth is the 
endosteal, also known as endosseous, implant (Figure 4). This type of implant 
consists of a root fixture that immerses itself within the alveolar bone to support a 
dental prosthesis. It was first successfully introduced in 1981 by Branemark, who 
made the connection of osseointegration to dental implants via his experiments 
on rabbits, where he observed microvascular study chambers made of titanium 
become adjoined to the bone of the rabbit. 
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Figure 4: Endosteal Implant Stages. A) Extraction of non-restorable natural 
tooth. B) Drilling to widen socket. C) Placement and screwing of endosteal dental 
implant. D) Suturing over the membrane.  Figure taken from Elhayes and Eldin 
(2012).  
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In Figure 5, the stages of the endosteal implant system are presented 
where it can be seen that the implant screws are first placed surgically into gum 
tissue, followed by the placement of artificial teeth in bridge format, and then 
lastly a secure fastening of the entire system within the jawbone. Figure 6 shows 
a visual comparison of the three implant systems discussed. 
 
 
 
 
 
 
Figure 5: Endosteal Implant Stages II.  Shown are surgical placement of 
screws (A), artificial teeth placement (B), secure fit  (C) and implants serve to 
B	  A	  
C	   D	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replace individually (D). Figure taken from Colgate Oral and Dental Health 
Resource Center (n.d.).   
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Figure 6: Implant Comparison. The subperiosteal, transosteal, and 
endossesous (endosteal) implants are shown for comparison purposes. Figure 
taken from Thomas et al. (n.d.).  
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The idea of osseointegration becomes vital during the placement of the 
endosteal implants. Figure 7 shows osseointegration of a zirconia implant from a 
histological view. It’s important to remember the basis of osseointegration, which 
is the structural and functional joining of live, ordered bone to the surface of an 
implant (Table 1). 
Figure 8, which shows a direct comparison of how a natural tooth attaches 
to bone versus how an implant attaches to bone; it also further provides a visual 
of osseointegration. Implant osseointegration is largely determined by the 
materials used to make the endosteal implant and the specific design of the 
implant, in which prosthetic considerations need to be taken into account as well 
(Figure 9). These prosthetic considerations include: 1) type of prosthetic 
reconstruction 2) the occlusal scheme 3) the number, distribution, orientation, 
and design of implants 4) the design and properties of implant connectors 5) 
dimensions and location of cantilever extensions 6) patient parafunctional 
activities (Figure 9). Figure 10  shows various implant abutment types. 
Titanium metal has historically been shown to serve best when it comes to 
osseointegration but comparable materials such as nobium, stainless steel, and 
gold have also shown success (Palmer, 1999). In recent studies, a coating of 
hydroxyapatite on implants has been said to speed the process of 
osseointegration, thus improving the efficiency of the endosseous/endosteal 
implant system process as whole (Arbree, n.d.).  
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In addition to there being a different types of implant systems and 
materials, there are also various methods of placement for dental implants 
(Figure 8) as well as basic terminology that is important to be familiar with (Table 
1). A single stage implant surgery is the surgical insertion of an implant that is left 
exposed to the oral cavity post placement; this is known as non-submerged. The 
healing abutment, which connects the implant to the bone in the mouth, is placed 
at the time of this initial surgery. This method takes less time, but also does not 
allow time for the soft tissues to heal free of load. The double stage implant 
surgery is the surgical placement of an implant initially, then after an interval of 
time and once the implant has sunken into the mucosa and the soft tissues have 
healed load-free, a second surgical procedure is administered to expose the 
implant and place the healing abutment (Figures 9 and 10) (Palmer, 1999), 
(Esposito et al., 2009). 
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Table 1. Basic Terminology in Implant Dentistry 
Table amended from Palmer, 1999 
 
 
 Basic Terminology in Implant Dentistry 
 
Osseointegration 
 
A direct structural and functional connection between ordered, living 
bone and the surface of a load-carrying implant (Albrektsson et al. Acta 
Orthopaedica Scand 1981; 52: 155 (Figure 1). 
 
Endosseous 
Dental Implant 
A device inserted into the jawbone (endosseous) to support a dental 
prosthesis. It is the ‘tooth root’ analogue and is often referred to as a 
‘fixture.’ 
 
Implant Abutment The component, which attached to the dental implant and supports the 
prosthesis. A transmucosal abutment (TMA) is one that passes through 
the mucosa overlying the implant. A temporary or healing abutment 
may be used during the healing of the peri-implant soft tissue before 
the definitive abutment is chosen.  
 
Abutment Screw A screw used to connect an abutment to the implant. 
Single Stage 
Implant Surgery 
Surgical placement of a dental implant, which is left exposed to the oral 
cavity following insertion. This is the protocol used in non-submerged 
implant systems. 
 
Two Stage 
Implant Surgery 
Initial surgical placement of a dental implant, which is buried beneath 
the mucosa and then subsequently exposed with a second surgical 
procedure some months later. This is used in submerged implant 
systems. 
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Figure 7: Osseointegration. The implant (gray) is seen in direct contact with 
bone (stained toluidine blue); this depicts almost complete osseous integration. 
The space between bone and implant is filled with connective tissue. Figure 
taken from Gahlert et al., 2009. 
 
 
 
	   18	  
 
 
 
Figure 8. Natural Tooth Attachment versus Implant Attachment. 
Figure taken from Taylor and Laney (n.d.) 
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Figure 9: Different Endosseous Implant Designs. Figure 9a is a machined 
threaded Branemark implant. Figure 9b is an Astra ST implant, which has a 
microthreaded coronal portion, a macro-threaded apical portion and a titanium 
oxide blasted surface. Figure 9c is an ITI Straumann implant which has a smooth 
	   20	  
transmucosal collar, a macrothreaded body, and a plasma sprayed surface.  
Figure taken from Palmer, 1999 
 
 
 
Figure 10: Implant Abutments 
a) Ball abutments, which are used to support overdentures 
b) Abutments that serve to support individual crowns in “single tooth restorations” 
c) Conical shaped abutments, which are used to support a bridge superstructure. In this the 
bridge would be screwed to the abutments 
d) Simple cylindrical healing abutments which are used during the healing phase of the 
mucosa before definitive abutments are selected 
Figure taken from Palmer, 1999 
 
 
 
The comparison between the two methods has been under much debate, 
with the question of “which method is better,” constantly being studied. A 
relatively recent study titled, Interventions for replacing missing teeth: 1- versus 
2-stage implant placement, explores the two methods extensively. The study 
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comprised of five randomized control trials, working with a total of 239 implant 
patients (Esposito et al., 2009). The study indicates that while results were 
similar between the two methods, data trends supporting the 2-stage implant 
method were seen in with completely endentulous patients. A caveat to consider 
with this case study, however, is the small patient pool of 239 patients.  
 
Restoration of Implants 
After successful placement of implants, comes the challenge of properly 
restoring the implant so the patient is able to gain function. There are many types 
of restorations that can be used with implants; screw-retained prosthesis, 
cement-retained prosthesis, implant-supported overdenture, and hybrid 
overdentures. These prostheses are capable of replacing one tooth, several 
teeth, and up to the entire dental arch. The most common types of prostheses 
used in implant dentistry are screw-retained and cement-retained prosthesis 
(Hebel et al., 1997). Regardless of the design, there are three parts to a 
functioning implant-supported prosthesis: implant, abutment, and prosthesis 
(Palmer, 1999). Thus after an implant has been placed, an abutment is devised 
that fits snug over the implant and a prosthesis is placed on top of the abutment.  
In screw-retained prosthesis, the final prosthesis has a screw hole into 
which a screw is placed to hold the prosthesis in place (Hebel et al., 1997). The 
screw holds the prosthesis to the abutment and the abutment to the implant. The 
operator according to the manufactures’ directions torques this screw into place. 
Screw-retained implant prosthesis quickly became popular in dental practice 
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because of the ease of retrievability in case of an implant failure. Screw retained 
prosthesis are ideal in posterior location where there is a lack of space between 
the maxillary and mandibular arches. However, the major downfall of these 
restorations is that of esthetics and occlusion. In addition, they require more 
components. 
In cement-retained prosthesis, the prosthesis is held in place with cement 
(Hebel et al., 1997). The absence of a screw holes in the final prosthesis 
increases the strength of the porcelain on the occlusal surface of the prosthesis. 
In addition, cement-retained implant prosthesis have shown better esthetics, 
superior occlusion, less porcelain fractures, and loading characteristics. The 
issue of difficult retrievability with cement-retained implant prosthesis has been 
addressed by using provisional cement when restoring implants instead of 
permanent cement. Thus, in the event that the prosthesis needs to be retrieved, 
it can be easily manipulated and removed because of the provisional cement. A 
schematic showing comparison between the screw-retained prosthesis and 
cement-retained prosthesis is shown by Figure 11. 
Implant success criteria have been cause for debate within the field of 
dentistry. There have been many different sets of criteria, causing for the idea of 
“implant success” to often become subjective simply because of the different 
criteria administered within case studies. The first set of criteria for implant 
success can be dated back to the 1979 (Schnitman et al., 1979). Since that time, 
the list that defines success has continued to grow. This list has become more 
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comprehensive and takes into account a lot more information than the initial 
criteria. 
 
 
 
Cement-Retained               Screw-Retained 
 
Figure 11: Cement-Retained and Screw-Retained Prostheses. A schematic 
showing the two different prostheses. Figure amended from Hebel  and  Gajjar 
(1997).  
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PUBLISHED STUDIES  
 
Success vs. Survival  
 
In 1979, the first criteria set of implant success was defined, as seen by 
Table 2 (Schnitman et al., 1979), (Albrektsson et al., 1986). A group of 
individuals at a development conference on dental implants decided upon these 
criteria. This set of standards included the following: First, the implant should 
display mobility less than 1mm in any direction. Second, there should be no bone 
loss larger than one third of the vertical height of the bone. Third, there should be 
no symptoms, infection, nor damage to adjacent teeth. In addition, there should 
be no paresthesia and no damage to the mandibular canal, maxillary sinus, as 
well as the nasal floor. Fourth, the implant should function in the patient’s mouth 
for five years in seventy-five percent of all patients.  
In 1982, the success criteria expanded to include that implants are present 
in the oral cavity for sixty months or more and that there is a definitive lack of 
mobility (Cranin et al., 1982). The criteria also included that there should be no 
evidence of radiolucency on the radiograph in the cervical region of implants, as 
well as the implant should be free of hemorrhage according to Muhleman’s index 
(Table 2). The patient should display no pain or percussion sensitivity from the 
implant. Intraorally, there should be no pericervical granulomatosis, gingival 
hyperplasia, or widening peri-implant space on the radiograph (Cranin et al., 
1982).   
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Table 2. Papillary Bleeding Index (PBI). Saxer and Muhlemann first originated 
this index in 1975, as referenced by Muhlemann in 1977. The index allows direct 
evaluation of the gingival condition, which is based on the actual bleeding 
propensity of the gingival papillae. The method calls for a periodontal probe to be 
placed within the gingival sulcus at the base of the papilla mesially, and then 
oriented coronally to the papilla tip. This is repeated on the distal aspect of the 
papilla. The intensity of any bleeding is recorded as seen on the table below. 
Table amended from Rebelo and Correâ de Queiroz (2011).  
 
  
Score  Bleeding 
0 No bleeding 
1  A single discreet bleeding point 
2  Several isolated bleeding points or a single line of blood 
appears 
3 The inter-dental triangle/gingiva fills with blood shortly after 
probing 
4 Profuse bleeding occurs after probing; blood flows immediately 
into the marginal sulcus. 
 
 
 
 
In 1984, the success criteria were split into subjective and objective 
criteria (McKinney et al., 1984). The subjective criteria included proper function, 
absence of discomfort and/or pain, and the patient’s belief that the placement of 
the implant has resulted in the improvement of his or her esthetics, as well as 
improvement in both emotional and psychological attitude. In addition to the 
previous criteria in 1979 and 1982, the objective criteria was expanded to include 
good occlusal balance and vertical dimension in conjunction with maintaining that 
healthy collageneous tissue is present without any polymorphonuclear 
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infilitration. However, like in 1979’s criteria, in 1984 the guidelines for success 
included functional service of an implant for five years in seventy five percent of 
all implant patients (Karthik et al., 2013). 
Contraindications must be carefully examined prior to implant placement. 
Osseointegration must be achieved and maintained. Thus, proper patient 
selection is key in achieving a predictable outcome. Buser and coworkers 
proposed to divide risk factors into two groups (Buser et al., 2000). Group 1 
consisted of very high-risk patients and Group 2 consisted of significant risk 
patients. Group 1 included patients with serious systemic diseases such as 
rheumatoid arthritis, osteomalacia, osteogenesis imperfecta; 
immunocompromised patients such as HIV and immunosuppressive 
medications; drug abusers such as alcoholics; non-compliant patients such as 
mental and psychological illness. Group 2 included patients with irradiation 
history such as radiotherapy, diabetes (especially Type 1), bleeding disorders 
such as hemorrhagic diathemsis, drug-induced anticoagulation, and heavy 
smokers. Another literature review included the following contraindications for 
implant therapy; patients who present with recent myocardial infarction and 
cerebrovascular accident, bleeding issues, immunosuppression, psychiatric 
illness, intravenous bisposphatenate use, valvular prosthesis surgery, and active 
treatment of malignancy (Hwang et al., 2006). It is proposed that systemic 
diseases and medications that are prescribed to treat these diseases may 
interfere with healing of implants.  
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Further substantiating that careful consideration to contraindications is 
essential when evaluating dental implant therapy is the case study, 
Characteristics Associated with the Loss and Peri-Implant Tissue Health of 
Endosseous Dental Implants (Weyant, 1994). The study puts forward the claim 
that there exists a need to expand research on discovering and describing 
factors associated with dental implant success and failure. The study, however, 
does makes use of one of the few major data collections regarding dental 
implants, which is the data collection presented by the United States Department 
of Veteran’s Affairs’ (VA) Dental Implant Registry. The VA registry proceeds to 
collect all implant data regarding both the process and outcome of implants 
stemming from routine placement in patients. The registry accumulates data all 
the way through its nationwide healthcare system, which included 172 healthcare 
facilities (Weyant, 1994). In short, the registry presents a very efficient and cost-
effective approach to evaluating dental implants within a large patient population. 
The registry employs a microcomputer system that stores data regarding 
patient, provider, and implant-specific information in parallel to following implant 
therapy processes/outcome (Weyant, 1994). The study called for an assessment 
that sought to determine if different variables within the registry’s patient 
population could be held accountable for the removal of a dental implant (failure) 
and/or issues with the health and healing of peri-implant soft tissue post surgical 
procedure. Registry variables used to assess implant healing served to function 
as outcome (dependent) variables; this assessment was done for each and every 
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implant placement at the time of post-surgical appointment. Evaluation of 
implants was done via the scale of pathosis (state of disease) (Table 3) (Weyant, 
1994). 
 
Table 3: Implant/Peri-implant tissue health.  
Table amended from Weyant (1994). 
 
 
Score Implant and Peri-implant tissue health 
0 No pathosis 
1 Minimal pathosis 
2 Frank pathosis 
3 Advaned pathosis (removal likely) 
4 Implant failure (removed) 
 
 
The variable of implant failure indicated whether the implant was removed from 
the dental arch at any point post-surgical placement. Further, peri-implant soft 
tissue health was evaluated by means of dividing the implants into two groups 
according to the state of pathosis. Group 1 was comprised of implants with a 
score 0 (no pathosis), while Group 2 contained implants that had been 
categorized as score 1 (minimal pathosis) through score 2 (frank pathosis) 
(Weyant, 1994). The following independent variables were also included (Table 
4): 
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Table 4: Independent Variables 
Table amended from Weyant (1994). 
 
Implant Variables Implant manufacturer, date of implant 
placement, intraoral site of implant, and 
type of implant surface coating 
 
Patient Variables 
Demographics, 
medical/pharmacological history, and 
oral health status. 
 
 
Provider and Facility 
Variables 
Implant surgeon’s “experience” with 
implants, size of treatment facility, and 
the treatment facility’ patient flow 
characteristics 
 
 
 
Results of this study were indicative of implant survival being associated 
with the 1) medical history of the patient, 2) the surface coating material on the 
implant, 3) implant surgical and healing complications. The peri-implant soft 
tissue health was correlated with 1) patient’s use of tobacco, 2) surface coating 
material of implants, 3) implant provider’s (surgeon) experience level (Weyant, 
1994). 
This study design allows for careful analysis of patients and is ideal when 
it comes to the sheer number of patients available. A total of 598 patients were 
observed in this study, with data being obtained from 1985-1990. The patient 
population within this data pool received a total of 2098 implants (Weyant, 1994). 
The caveat with this study, however, is that it is not a clinical/experimental trial 
and thus lacks control. Consequently, any relationships found here in terms of 
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different variables and implant survival and/or success cannot be deemed causal 
or termed as “risk factors,” but instead may possibly be established as “risk 
markers.”    
The latest, and most recent, success criteria set was established in 1986 
and can be seen in Table 5 (Albrektsson et. al, 1986), in direct comparison to the 
success criteria set forward by Schnitman and Shulman in 1979. The 1986  
success criteria calls for five various aspects to be met in order to establish an 
implant as a success (Albrektsson et al, 1986). The first of these is that any 
implant, prior to being placed intraorally, must be immobile. Next, the implant 
must be devoid of any radiolucency on a radiograph. Further, after a year has 
passed since the implant insertion, no more than 0.2 mm of vertical bone loss 
has occurred. Infection, lesions, pain, or any other negative signs/symptoms 
should be absent. Lastly, the implant should display an 85% success rate after a 
period of 5 years and an 80% success rate after 10 years. 
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Table 5. Implant Success Criteria. Table amended from Albrektsson et al. 
(1986).  
 
N1H-Proposal, Schnitman and 
Shulman, 1979 
Proposal by Albrektsson, Zarb, 
Worthington, and Eriksson, 1986 
1. Mobility of less than 1 mm in any 
direction. 
 
2. Radiologically observed 
radiolucency graded but no 
success criterion defined.  
 
3. Bone loss no greater than a third 
of the vertical height of the implant. 
 
4. Gingival inflammtion amenable to 
treatment. Absence of symptoms 
and infection, absence of damage 
to adjacent teeth, absence of 
paresthesia and anesthesia or 
violation of the mandibular canal, 
maxillary sinus, or floor of the 
nasal passage. 
 
5. To be considered successful, the 
dental implant should provide 
functional service for five years in 
75% of the cases. 
 
 
1. Than an individual, unattached 
implant is immobile when tested 
clinically.  
 
2. That a radiograph does not 
demonstrate any evidence of peri-
implant radiolucency. 
 
3. That vertical bone loss be less than 
0.2 mm annually following the 
implant’s first year of service. 
 
4. That individual implant performance 
be characterized by an absence of 
persistent and/or irreversible signs 
and symptoms such as pain, 
infections, neuropathies, 
paresthesia, or violation of the 
mandibular canal. 
 
5. That, in the context of the above, a 
successful rate of 85% at the end of 
a five-year observation period and 
80% at the end of a ten-year period 
be a minimum criterion for success. 
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Porter and von Fraunhofer, (2005) completed an extensive literature 
review on dental implant studies with the objective being to provide dentists 
adequate general information regarding the decision to recommend dental 
implant therapy/treatment to patients. The literature review based study indicates 
that the main predictors of dental implant success and failure were assembled 
from a series of research studies, and ultimately provided a basis by which a 
dentist can make key astute observations regarding a general evaluation of a 
patient’s oral health concerning dental implant treatment. The main predictors for 
implant success were seen to be the length of the implant, axial loading, oral 
hygiene maintenance, location of implant placement, the patient’s age, the 
dentist’s experience, and the quantity and quality of bone. Implant failure 
predictors included, but are not limited to, the following: unresolved caries (tooth 
decay), advanced age, implant location, short implants, chronic periodontitis, 
poor bone quality, systemic diseases, smoking, acentric loading, an inadequate 
number of implants, parafunctional habits, and absence/loss of implant 
integration with hard and soft tissues. Poor design regarding the actual implant, 
abutment, prosthetic, etc. may also contribute to failure (Porter & von Fraunhofer, 
2005). 
 Another issue that falls into implant success versus survival is peri-implant 
disease, which is the inflammatory condition of the soft and hard tissues at dental 
implants (American Academy of Periodontology (AAP), 2013). Peri-implant 
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disease generally comes in two forms: peri-implant mucositis and peri-implantitis. 
Peri-mucositis is said the be in existence when inflammatory conditions are seen 
in the soft tissues surrounding the dental implants, but there is no apparent bone 
loss yet upon inspection of the bone during the healing period. Peri-implantitis is 
described as inflammatory conditions in both the soft and hard tissues 
surrounding the dental implant as well loss of bone. Various risk factors are also 
said to be associated with predisposing patients to peri-implant mucositis and 
peri-implantitis. Smoking, diabetes, periodontal disease, poor oral health 
maintenance, residual cement, occlusal overload, and genetic factors are all said 
to be indicative of leading to the progression of the two diseased states implants 
(American Academy of Periodontology, 2013). It is important to note that residual 
cement and at times occlusal overload, are factors attributed to the lack of quality 
healthcare given by oral health professional. Residual cement is the incomplete 
removal of cement left in the subgingival space around dental implants, while 
occlusal overload is attributed to an implant that reacts differently, 
biomechanically speaking, when confronted with occlusal force (Wilson, 2009; 
Jambhekar et al., 2010). The basis of occlusal force in implants is the lack of the 
periodontal ligament (PDL) that is seen with natural dentition as the connecting 
factor, whereas dental implants have osseointegration. Further, movement 
phases differ between natural dentition and dental implants; natural dentition has 
two phases 1) primary: non-linear and complex and 2) secondary: linear and 
elastic, in addition to immediate and gradual movement patterns. Dental 
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implants, however, have only one phase of movement and one pattern of 
movement (linear and elastic, gradual). Thus, if placement of the implant isn’tGi 
 carefully done, or accurately measured, etc. it can result in signs of occlusal 
overload which include screw loosening or fracture, abutment or 
prosthesisfracture, bone loss, and/or implant fracture all indicative of progression 
towards implant failure (Jambhekar et al., 2010). Further, concomitant 
rheumatoid arthritis with connective tissue disease, increased time of loading, 
and alcohol consumption all have been identified as possible emerging risk 
factors (Krennmair et al., 2010; Maximo et al., 2008; Galindo-Moreno et al., 
2005). 
Additionally, in the literature review by Lang and colleagues, 46 
prospective studies chosen via an electronic search of MEDLINE and the 
Cochrane Library from 1991 to 2010 showed results of immediate implants with 
at least 1 year of follow-up time. The 46 studies had an average follow-up time of 
2.08 years and indicated a two-year survival rate of 98.02% (Lang et al., 2012). 
Implant placement is systematically grouped based on the time taken to heal 
following extraction. See Table 8. The factors assessed were the following: 1) 
reasons for extraction 2) antibiotic use 3) position of implant (anterior vs. 
posterior, maxilla vs. mandible) and 4) type of loading. Antibiotic use was seen to 
affect the survival rate significantly. While the study notes that the success of 
implant therapy was difficult to evaluate due to various reasons, it is important to 
see a source of serious potential misrepresentation here. The study title explicitly 
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includes “success rates,” yet the results of this comprehensive research effort do 
not, nor does the study go in depth to discuss actual success rates. This 
ambiguity between success and survival is problematic for implant dentistry 
because implant success can then potentially be advertised in a false manner 
(See Discussion). Figure 12. Indicates the process by which the 46 studies 
reviewed were determined. 
 
Table 6. Implant Placement Type.  
Table amended from Lang et al., (2012). 
 
 
Type I 
(immediate) 
II (early) III (early-
delayed) 
IV (late) 
Time 24h of 
extraction 
4-8 weeks after 
extraction 
12-16 weeks 
after extraction 
More than 6 
months 
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Figure. 12. Case study flow chart .  Schematic utilized to select the 46 articles 
evaluated in the study from a total of 5887 titles. Figure amended from Lang et 
al., (2012).
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DISCUSSION 
 
 
After a comprehensive literature review, it is apparent that the terms 
“success” and “survival” of implants are often intertwined in the realm of implant 
dentistry. Most of the time, studies indicate the survival rate of an implant versus 
the actual either the success rate of the implant, or simply implant failure. 
Survival rate of an implant indicates that the implant is physically in the oral 
cavity but does not indicate if the implant is functional or operative. None of the 
criteria since 1979 include the prosthetic device that encompasses the titanium 
screw, which is the primary reason why an implant is placed in the human oral 
cavity. If the prosthesis is not in place, then what is the purpose of a titanium 
screw? This has caused some controversy in the dental profession.  
A conference in 2007, sponsored by International Congress of Oral 
Implantologists (ICOA) devised categories for implant success, survival, and 
failure (Table 7) (Misch et al., 2008). Implant success is defined as the implant-
displaying ideal clinical conditions and should also include the prosthetic survival 
rate. The implant should serve as a prosthetic abutment for at least 12 months. 
The survival conditions have been split into two categories; satisfactory and 
compromised survival. Both of these categories consist of implants that do not 
display ideal conditions. However, satisfactory implants do not require clinical 
treatment to prevent implant failure and compromised implants require clinical 
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treatment to prevent implant failure. Implant failure is defined as an implant, 
which requires removal or has already been lost. 
 
Table 7. Health Scale for Dental Implants.  
Table taken from Misch et al., (2008). 
 
.  
 
 
The categories defined at this conference present a dilemma. To the 
general patient who undergoes an implant procedure, he or she only wishes to 
achieve success and is not concerned about satisfactory survival or 
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compromised survival. However, such problems are usually never presented to 
the patient. The patient is often presented with the idea that an implant is the 
solution to all of the problems.  
Patient selection should be examined carefully in all implant studies. The 
inclusion and exclusion criteria for patient selection often present a bias. Many 
implant studies researched measuring success of dental implants include mostly 
ASA I patients, which is seemingly unrepresentative of implant success across 
population as a whole because ASA I patients are not wholly representative of 
entire society. The American Society of Anesthesiology (ASA) imposes a system 
of classification regarding patient health status that makes use of five categories 
(Table 8), including ASA I (American Society of Anesthesiologists, n.d.).  
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Table 8. The American Society for Anesthesiology (ASA) Classification of 
Physical Status. Table amended from Sugerman  and Barber (2002). ;  
 
 
Category I Normal, healthy patient 
Category II Patient with mild systemic disease with no functional 
limitation, ie, a patient with a significant disease that is 
under good day-to-day control, eg, Controlled hypertension, 
mild chronic obstructive pulmonary disease (COPD: 
bronchitis, emphysema), oral agents for diabetes mellitus, 
sable on dioxin for atrial fibrillation 
 
Category III Patient with severe systemic disease with definitive 
functional limitations, ie, a patient who is quite concerned 
with their health problems each day, eg, a diabetic on 
insulin, significant COPD with low exercise tolerance, high 
blood pressure despite taking 2 or 3 antihypertensive 
medications 
 
Category IV Patient with severe systemic disease that is a constant 
threat to life 
 
Category V Moribund patient who is not expected to survive 24 hours 
Category VI Declared brain-dead patient whose organs are being 
removed for donor purposes 
 
 
The following comprise this patient status classification system: 1) ASA 
Category I: is defined as healthy patients 2) ASA Category II: is defined as 
patients with mild systemic disease 3) ASA Category III is defined as patients 
with severe systemic disease 4) Category IV is defined as patients with severe 
systemic disease that is a constant threat to life 5) Category V is defined as a 
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moribund patient who is not expected to survive without the operation, and 6) 
Category VI is defined as a declared brain-dead person whose organs are being 
removed for donor purposes (ASA, n.d.). Thus, the patients seen in implant 
studies are often healthy patients (ASA I) with no medical conditions. The 
success of dental implants in these patients, simply by default, will be higher than 
those patients who present with medical conditions. The chances of success 
alone put forward a flaw in most dental implant study designs.  
The conclusions from these studies often state that implants have a very 
high success rate, which may even be indicated by study results, but in parallel, 
these studies fail to address the bias. This is cause for misrepresentation in that 
ultimately, the general patient population comprehends dental implant success to 
be a ubiquitous result. Patients who present to the dental office with teeth that 
require extraction and replacement by implants are often times not ideal patients 
for implant studies. These patients are frequently people whom do not 
understand the importance of proper maintenance of oral health, have neglected 
their dental health, have severe periodontal problems, and based on their history, 
will not take care of the implants once they are placed. In short, these are 
patients who seek dental implant treatment because the health status of their oral 
cavity/natural dentition is wanting. Thus, the issue of removing natural dentition in 
the first place exists. Dentists yet present dental implants as a treatment option 
and a solution to the patient’s problem. However, this decision to present an 
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implant to all patients, as a treatment option is not evidence based and not 
aligned with preventative healthcare/dentistry. 
The innovation of implants should not be overlooked. Implants are ideal as 
a solution to congenitally missing teeth and edentulous spaces. Mark Haswell, a 
notable specialist in prosthodontics, believes that the future of dentistry is implant 
dentistry as population continues to age (Haswell, 2009). He asserts that 
implants provide the solution to a common problem that result from the collective 
effect of many different dental issues/factors. These issues/factors include, but 
are not limited to, the following: 1) The aging population living longer 2) Tooth 
loss related to age 3) Tooth loss as a consequence of the loss of fixed 
prostheseses 4) Anatomic consequences of edentulism 5) Poor performance of 
removable prostheses 6) Consequence of removable partial dentures 7) 
Psychological aspects of tooth loss 8) The desire for a youthful (aesthetic) 
appearance by the baby boomers as they age 9) Predictable long-term results of 
implant supported prosthesis 10) Advantages of implant-supported prostheses 
(Haswell, 2009).  
Further, Tolstunov, asserts that dental implant treatment or dental implant 
reconstruction is a very successful treatment modality that should not be 
disregarded, and like any treatment plan, there are risks and benefits associated. 
Tolstunov goes on to investigate whether or not implant location plays a role in 
early implant success or failure during the period of osseointegration. Implant 
location can be evaluated by Functional Implant Zones (FIZ), which are the 
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alveolar jaw regions where dental implants are placed. There are four implant 
zones that are labeled FIZ-1 through FIZ-4 (Tolstunov, 2007). Zone 1 (FIZ-1) is 
the traumatic zone of the alveolar ridge of premaxilla, which has eight anterior 
teeth. 
 These eight teeth include four incisors, two canines, and two first pre-
molars. The two pre-molars are included within this functional zone because of 
the dense bone support they issue in front of maxillary sinuses. Zone 2 (FIZ-2) is 
the sinus zone, which is the bilateral zone of the alveolar ridge of posterior 
maxilla located at the base of the maxillary sinus from the second premolar to 
pterygoid plates (Tolstunov, 2007). Zone 3 (FIZ-3) is the interforaminal zone 
including four incisors, two canines, and two first premolars, while Zone 4 (FIZ-4) 
is the ischemic zone, which is a bilateral zone of the alveolar ridge of the 
posterior mandible from the second premolar to the retromolar pad. Implant 
Zones 1 and 4 are presented in comparison with Table 9. Tolstunov establishes 
some credibility to his claim of implant restoration being a successful treatment 
plan for missing teeth by providing a literature review of six studies evaluating 
dental implant success and failure in relation to implant location, where the 
lowest average cumulative success rate is 77%, found in the zone of the 
posterior maxilla (Table 10). 
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Table 9: Implant Zone Comparison  
Table taken from Tolstunov (2007) 
 
 
 
 
 
 
 
Table 10: Dental Implant Success and Implant Location  
Table taken from Tolstunov (2007) 
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 Implants indeed provide the patient with function and esthetics that he or 
she will need to have a healthy life. However, the use of implants where teeth are 
perfectly salvageable with root canal therapy and/or periodontal therapy is not 
ethical. With implants becoming more ever-present, the dental profession is 
steering away from maintaining natural teeth and resorting to placing implants 
whenever possible. In addition to implant studies showing a high success rate, 
there are many reasons why the use of implants is becoming omnipresent. 
Implant teeth are often much easier and faster to restore than natural teeth for 
the general dentist. Thus, less chair time is needed per patient and more 
monetary rewards for the practitioner. In the U.S., between 1983 and 2002, 
implant numbers substantiated this trend of implant restoration, indicating an 
exponential increase of ten-fold. Further, the U.S. shows that upwards of 700,000 
implants are placed annually (Millenium Research Group, 2003). 
The dilemma that arises here is that many companies, even dental 
professionals, have the opportunity to falsely advertise implant success when in 
reality it is merely implant survival (the implant exists within the mouth). 
Furthermore, it must be observed that there is high potential for the scenario of 
inaccurately deeming many placed implants as a “success,” when in reality, 
these implant entities are those that should no longer even be in the oral cavity. 
Bad implants are increasingly becoming more prevalent and are source for 
infection, bacteria, poor oral health, etc. In a recent malpractice survey done by 
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Baxter, the third most common alleged negligence issue in dentistry was related 
to dental implant surgery (Baxter, 2006). This should be of particular importance 
in that many people feel that they can always “get implants,” if needed, as 
implants are essentially a perfect replacement to the natural tooth. Most ethical 
dental health professionals would find this as not true. Natural teeth should 
always be cared for, maintained, and preserved as long as humanly possible. 
Falsely advertising of the success of implants as an adequate fix for natural teeth 
is detrimental to society as a whole, especially as oral health is increasingly 
becoming more and more linked to systemic health.  
This linkage has been seen in many different scopes, with an association 
being observed consistently with diabetes mellitus and periodontal disease 
(Dubey, Gupta, Singh, 2013). What’s more, patients with diabetes mellitus may 
see a higher rate of implant failure due to the possible impairment of circulation 
and reduction of the chemotactic and phagocytic functions of neutrophils (Porter 
& Anthony von Fraunhofer, 2005). Ultimately, irrespective of implant success 
and/or failure, it is essential that any individual consistently strive for preservation 
of the very best oral health maintenance. The future of dentistry, as well as what 
dental health care professionals advocate most for, should heavily be directed 
towards preventative efforts and not restorative.  
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